The two-domain hypothesis in Beckwith-Wiedemann syndrome: autonomous imprinting of the telomeric domain of the distal chromosome 7 cluster.
A large cluster of imprinted genes is located on the mouse distal chromosome 7. This cluster is well conserved in humans and its dysregulation results in the overgrowth- and tumour-associated Beckwith-Wiedemann syndrome. Two imprinting centres (IC1 and IC2) controlling different sets of genes have been identified in the cluster, raising the hypothesis that the cluster is divided into two functionally independent domains. However, the mechanisms by which imprinting of genes in the IC2 domain (e.g. Cdkn1c and Kcnq1) is regulated have not been well defined, and recent evidence indicates that distantly located cis-acting elements are required for IC2 imprinting. We show that the maternal germ-line methylation at IC2 and the imprinted expression of five genes of the IC2 domain are correctly reproduced on an 800 kb YAC transgene when transferred outside of their normal chromosomal context. These results, together with previous transgenic studies, locate key imprinting control elements within a 400 kb region centromeric of IC2 and demonstrate that each of the two domains of the cluster contains the cis-acting elements required for the imprinting control of its own genes. Finally, maternal, but not paternal, transmission of the transgene results in fetal growth restriction, suggesting that during evolution the acquisition of imprinting may have been facilitated by the opposite effects of the two domains on embryo growth.